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yflK 576.895.122 

O CTPOEHHH HHI1, H JIHHHHOK HEKOTOPbIX BH^OB 
MOHOrEHEK POftA DIPLOZOON 

H. A. XoTeHOBCKHH 

3oojioniHecKHH hhcthtyt AH CGGP, JlemrarpaA 

npHBe^eHbi ftaHHbie no Mop(|)OJiorHH hhd; h jihhhhok Diplozoon homoion , D. markewit- 
schi , D. paradoxum h D. rutili. IIoapo6ho paccMOTpeHbi mgtoahkh BbiBeAemm jihhhhok h 
hx HMnperHapHH cepe6poM. flaHbi cxeMH pacnojiojKeHHH ceHCHJiji h pecmiHHbix KjieTOK. 
BiIAOBLIM npH3HaKOM HBJIfleTCH XapaKTep paCnOJIOJKeHHH peCHHHHbIX KJieTOK H HeKOTOpbIX 
ceHCHJiji. flejiaeTCH bbiboa o bo3mo>khocth Hcnojib30BaHHH jihhhhok pasJiHHemiH ot- 

^eJIbHLIX BH^OB ftimjI0300H0B. 

,3,0 1959 r. cwrajiocB, hto Ha eBponencKHX KapnoBLix pBiSax napa3HTH- 
pyeT oahh bha ,n;Hnji0300H0B — Diplozoon paradoxum. HecMOTpn Ha to hto 
Ebixobckhh h Harn6nHa (1959) A0Ka3ajra, t^o 3tot bha HBjineTCH c6ophbim, 
HeKOTopLie nccjie^oBaTejiH h ro chx nop, k coTKajiemno, npoAOJDKaiOT ocTa- 
BaTbcn Ha npenmen Tonne 3peHnn, hto 3HawrejiBH0 o6ecn;eHHBaeT pe3yjiB- 
TaTLi hx pa6oT. Tan, xoth b jiHTepaType (Zeller, 1872; Bovet, 1959, 1967; 
Euzet et Lambert, 1971, h ap*) hmciotch ^aHHtie o pa3BHTHH ^hhjio30ohob, 

HCH0JIB30BaTB HX He Hpe^CTaBJIHeTCH B03M07KHBIM BBH^y HeHCHOCTH BH^OBOH 
npnHa^jie^KHocTH onncaHHBix nepBen. 

MaTepnaJiOM am HacTOHmeii paboTBi nocJiy>KHJiH nojiynemiBie b 1971 — 
1972 rr. j^aHHBie o pa3BHTHH D. markewitschi , D. paradoxum h D. rutili 
c >na6p Blicca bjoerkna , Vimba vimba, Abramis brama , Rutilus rutilus H 3 Kyp- 
mcKoro 3ajiHBa (KaJiHHHHrpaACKan objiacTB) h D. homoion c >na6p Rutilus 
rutilus , Cyprinus carpio H3 03. BojiBmoro, coeAHmuomerocn c KypmcKHM 
3aJIHB0M KOpOTKOH y3K0H HpOTOKOH. 

IIojiOB03pejiLix nepBen (nocjie Toro nan 6 bijih cobpaHBi n otmbitli ot cjih3h) 
noMemajra b $H3HOjiorHnecKHH pacTBop h CTaBHJin Ha hohb b xojioahjibhhk 
npn TeMnepaType +6—8° am BBiAejieHHH hhh;. Ytpom BBiAejieHHBie h otmbi- 
TBie HHn;a noMemajm b BO^y c HeSojiBmnM AoSaBjiemieM neHHipijiJiHHa. Ma- 
jieHBKne, npe,n;BapHTejiBHo bbimbitbic xpomoboh cMecBio namnn IleTpn c pa3- 
BHBaion^HMHCH Hnn;aMH coAepnmjiH b KOMHaTe b cjierna 3aTeHeHH0M MecTe 
npn TeMnepaType +15—22°. Ha hohb namnn HanpBiBaJiH nepHOH SyMarofi. 
CjieAyeT noAnepKHyTB, hto $H3HOjiorHnecKHH pacTBop h cpe^a, b noTopon 
C0Aep>najiH HHn;a, roTOBHJiHCB Ha KHnnneHOH h npo(|)HJiBTpoBaHHOH nepe3 
ABOHHOH (|)HJIBTp BO^e H3 3aJIHBa. Hcn0JIB30BaHHe KHHHneHOH BOABI H03B0- 
jihjio oSxoahtbch npaKTnnecKH 6e3 cmchbi ee Ha npoTHTnemiH Bcero BpeMeHH 
pa3BHTHH hhh; h He oKa3BiBajio OTpnn;aTejiBHoro bjihhhhh Ha cponn hx pa3- 
BHTHH. BBIJiynHBmHecn JIHHHHKH 7KHJIH B BOA© C HeHHAHJIJIHHOM B CpeAHeM 
ABoe cyTOK (HenoTopBie AO>KHBajra ao neTBipex cyTon). Bcero 6 bijio nocTaB- 
jieHo Ha pa3BHTne okojio 2000 hhh; ahhjio30ohob c pa3JinnHBix pbi6 h nojiyneHo 
616 jihhhhok. K co>KajieHHio, HMejiocB jihhib HeSoJiBmoe hhcjio hhh; D . nip - 
ponicum h D. pavlovskii ; nojiynnTB jihhhhok bthx bhaob HaM He yAanocB. 

Hnn;a ahhjio30ohob HecyT Ha oahom H3 hojiiocob $HjiaMeHT, CBepHyTBin 
npn BBiAejieHHH H3 MaTKH, b hjiotho CKpyneHHyio cnnpaJiB. K MOMeHTy c$op- 
MHpOBaHHH JIHHHHKH B HHH;e Ha erO HOBepXHOCTH HOHBJIHeTCH KOJIBH;eBOH 
hiob. C(|)opMHpoBaBmaHCH jinnnHKa, npeBocxoAHH^an no pa3MepaM hojioctb 
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PaccTOflHne MejK^y CpeAHHHBie 

peCHHqHBIMH KJieTKaMH KpiOHKH 


Pa3MepbI H JIHqjIHOK ftHIIJI,0300H0B (b MK) 


Bha 


AimjiosooHa 


D. paradoxum 


D. rutili 


D. marhewitschi 


D. homoion 


xo3hhh h MecTO c6opa 
MaTepaana 


Abramis brama Rutilus rutilus 

KypniCHHH 3aJiHB KypincKHH 3ajiHB 


Blicca bjoerkna Vimba vimba 

KypincKHH 3ajiHB KypmcHHH 3aJiHB 


Rutilus rutilus 
03. Bojibinoe 


Cyprinus carpio 
03. Bojibinoe 



pa3Mepbi 

AJiHHa 

mnpHna 

AJiHHa 

nmpHna 

AJiHHa 

ninpima 

| AJiHHa 

iiinpuHa 

1 AJiima 

nmpima 

AJiHHa 

nmpima 

Hiiija 

oOnpie 

317-434 

84—117 

251—367 

142-184 

200-351 

100-117 

217-351 

88-125 

142-301 

60—97 

142-283 

60-106 


M+m 

381 +5.9 

108+1.5 

311+4.0 

162+1.1 

291 +6.6 

113+1.2 

289 +5.0 

109+1.3 

242+4.9 

83+1.0 

245 +4.3 

86+1.0 


N 

31 

38 

48 

48 

31 

31 

45 

44 

56 

56 

50 

50 

Tejio 

oOmiie 

279-507 

137-287 

340-551 

155-299 

247-442 

139-238 

257-382 

126—210 

211-347 

94—170 

177—357 

108—210 


M+m 

398+9.1 

200+5.2 

462+9.0 

214+4.7 

359+7.3 

185+3.5 

323+6.9 

171+3.7 

280+6 .5 

138+3.1 

286+6.7 

144+4.4 


N 

41 

40 

46 

46 

39 

39 

31 

32 

36 

36 

34 

34 

IIpHCOCKH 

o6iu,He 

27-40 

20-45 

31-51 

29-46 

27—37 

26—37 

24-36 

22—37 

18-34 

20-33 

22-35 

20-35 


M +m 

35 +0.3 

33+0.4 

40+0.4 

39+0.4 

32+0.3 

32+0.3 

32+0.3 

30+0.3 

29 +0.4 

27+0.4 

29+0.3 

28+0.3 


N 

85 

80 

95 

104 

78 

78 

62 

62 

72 

68 

69 

68 

TjIOTKa 

oOmne 

35-58 

37-60 

37-64 

38-55 

33-49 

36-51 

31-49 

35—48 

24-45 

28-49 

28-55 

31-53 


M +m 

45 + 0.9 

46+0.9 

48+0.7 

49+0.7 

43+0.7 

44+0.6 

40+0.8 

42+0.8 

38+0.8 

38+0.8 

35+1.2 

38+1.0 


N 

33 

35 

40 

39 

34 

34 

26 

26 

32 

32 

25 

26 


oOnpie 

40—60 

40-73 

53-75 

49-75 

37-53 

37-55 

35-51 

37—53 

29-49 

31-51 

33-53 

35-51 

KjianaHti 

M +m 

49+2.0 

53+0.4 

64+0.4 

63+0.5 

45+0.5 

46+0.5 

45+0.5 

45+0.5 

42+0.5 

43+0.6 

42+0.5 

43 +0.5 


N 

84 

81 

102 

104 

72 

72 

60 

60 

59 

66 

66 

65 


oOmne 

29-35 


28-34 


24—28 


22-28 


18-24 


18-24 


KpIOHOK 

M +m 

32+0.3 


30+0.2 


26 +0.2 


25 +0.2 


21 +0 .2 


21 +0.2 



N 

41 


42 


56 


40 


34 


41 



oOmne 

9-15 


11-13 


9-11 


7-11 


5-9 


7-9 


OcTpne 

M +m 

12+0.2 


12+0.2 


10+0.1 


10+02 


8+0.2 


8+0.1 



N 

41 


42 


56 


40 


34 


41 



o6m;He 

59-71 


55-73 


42—66 


49—60 


40-50 


38-55 


PyKOHTKa 

M+m 

65+0.6 


64+1.3 


59+0.7 


56+0.6 


44+0.5 


43+0.6 



N 

37 


38 


54 


39 


31 


40 


Bi-la 

oOmiie 

31- 

68 

42- 

-97 

31- 

-77 

31- 

-64 

26- 

-51 

31- 

-60 


M +m 

51+1.0 

69+2.3 

47+2.2 

45+1.8 

41+1.4 

46+1.3 


N 

28 

31 

26 

27 

23 

30 

®6-6a 

oOmiie 

5- 

13 

9- 

-48 

15- 

-42 

9- 

-44 

29- 

-79 

28- 

-75 


M+m 

8 +0.5 

24+1.7 

26+0.3 

23+1.6 

52+2.3 

54+0.9 


N 

30 

31 

26 

27 

25 

30 

^1-la 

oOnpie 

77- 

159 

110- 

-183 

86- 

-145 

73- 

-146 

73- 

-139 

84- 

-130 


M+m 

123+5.2 

136+7.0 

116+6.6 

109+3.4 

107+3.1 

108+2.4 


N 

30 

31 

26 

27 

25 

29 

C 6 - 6a 

o6ni;iie 

66- 

112 

75- 

-148 

68- 

-119 

70- 

-119 

62- 

-121 

66- 

-119 


M+m 

89+2.5 

108+3.3 

100+2.7 

95+2.7 

94+2.9 

97+3.5 


N 

30 

30 

26 

27 

25 

29 





ninja, HaamiaeT 3a o^HH-^Ba ,o;hh ao BBiJiynjieHHH hht6hchbho ^BHraTBca h 
3aTeM, OT^eJiHB ot ainja ero KpBimeaKy, blixo^ht bo BHeniHioio cpe^y. JlnaHHKa 
b HHn;e pacnojioa^eHa nepe^HHM kohijom b cTopoHy KpBimeaKH, Hecynjen Ha 
CBoeM KOHije (JauiaMeHT (y D. nipponicum KpBimeaKa pacnojiojKeHa Ha npo- 
THBOHOJIOJKHOM $HJiaMeHTy KOHIje nHIja). 

HecMOTpa Ha SojiBHiyio h3M6hhhboctb, ninja nccjie^oBaHHBix bh^ob ^hhjio- 
30ohob OTJiHHajincB no (J)opMe h pa3MepaM (cm. Ta6jinn;y; pnc. 1). 

JKHBBie JIHHHHKH OBaJIBHOBBITHHyTBie, C yHJIOHjeHHOH BeHTpaJIBHOH CTO- 
poHon, Hecynjen poTOBoe OTBepcTne h npnKpenHTejiBHBie KJianaHBi, h HeMHoro 
BBinyKJIOH Ji;Op3aJIBHOH CTOpOHOH, Ha KOTOpOH JIOKaT ,IJBa 6o6obhahbix (co- 
npHKacaiomHxcH BBinyajiBiMH cTopoHaMn) jihhhhohhbix rjia3a. IIpH Ha6jno,n;e- 
HHH 3a JKHBBIMH JIHHHHKaMH XOpOHIO 3aMCTHBI pa3^eJieHHBie HHTepBaJiaMH 30HBI 
Mepn,aTejiBHBix kjictok. BHyTpn Tejia jihhhhok 3aMeTHBi MHoroancjieHHBie 6ec- 
nopaAOHHo pa36pocaHHBie OKpyrjiBie o6pa30BaHHa pa3JinaHoro pa3Mepa. 






Pnc. 1. OopMa H pa3MepH HHH, jjhiljio30ohob . 

a — Diplozoon rutili’, 6 — D. paradoxum ; e — D. markewitschi ; z — D. nipponicum ; 

d — D. homoion. 


GtyHKipiH 3 thx o6pa30BaHHH He HCHa. IIpH HMnperHaijHH jihhhhok cepe6poM 
ohh Hcae3aiOT. 

XapaKTep pacnpe,n;ejieHHa h $opMa pecHHHHBix hjictok n cchchjiji y jih- 
hhhok H 3 yaajiHCB Ha HMnperHnpoBaHHBix cepe 6 poM 3 K 3 eMHjiapax. Cepe 6 pemie 
npOBOAHJIOCB HO npejJJIOKeHHOH r HHeiJHHCKOH H ( H,o 6 pOBOJIBCKHM (1963) 
MeTO^HKe. O^HaKO BBH^y Toro hto yKa 3 amn>iMH aBTopaMH He 6bijih npnBe,o;eHBi 
epOKH 3 KCH 03 HIJHH, a TaK>Ke COCTaBBI H KOHIjeHTpaiJHH HCH 0 JIB 30 BaHHBIX 
paCTBOpOB, CHHTaeM HeoGxOftHMBIM OHHCaTB HpHMeHHBHiyiOCH MeTO^HKy HMnper- 
HaiJHH. 

JKHBBie JIHHHHKH B KaHJie JKHftKOCTH H3 HaniKH IleTpH HepeHOCHJIHCB Ha 
npe^MeTHoe CTeKJio. Ha 3to me CTeKJio HaHOCHJiHCB jspe nanjin jjhcthjijihpo- 
BaHHOH BOftBI, B KOTOpBie HOOHepejJHO 6BICTpO HepeHOCHJIHCB JIHHHHKH. K HO- 
cjiejjHen nanjie bo^bi c noMenjeHHOH b Hee jihhhhkoh ^oSaBjiajiacB nanjia 0.2 M 
pacTBopa a30THOKHCJioro cepeSpa. IIpHMeHeHHe flByx KanejiB jjHCTHJuiHpoBaii- 
hoh bo^bi HeoSxoAHMO jjjih Toro, hto6bi H36e>KaTB BBina^eHHH o6njiBHoro 
xjionBeBH^Horo oca^Ka. IIocJiejjHee Ha6jno,o;aJiocB npn ,n,o6aBJieHHH a30TH0- 
KHCJioro cepe6pa HenocpejjcTBemio k Kanjie >kh,o;kocth, b KOTopon BBijiynjia- 
jihcb jihhhhkh. BpeMH $HKcan,HH b a30TH0KHCJi0M cepeSpe — 30 cen., 3aTeM 
cjie^OBajia npoMBiaa b Bojje (1 aac), npoaBjieHne Ha CBeTy b MeTOJi-rHjjpoxn- 
hohobom npoHBHTejie yn-2 (3 mhh.) , npoMBiBKa b BO,o;e (5 mhh.) , nocjie aero 
JIHHHHKH HepeHOCHJIHCB B 10% paCTBOp THOCyJIB(|)aTa HaTpHH (10 mhh.). Tan 
KaK JIHHHHKH HHOrjja HJIOXO HOrpyjKaJIHCB B 9TOM paCTBOpe, npHXOAHJIOCB 
norpy>KaTB hx kbhjihmh pacTBopa THOcyjiB(J)aTa. Ilocjie THOcyjiB(f)aTa HaTpna 
jihhhhkh npoMBiBaJiH b BO,n;e (10 mhh.), a 3aTeM c Kanjien bo^bi nepeHOcnjin 
Ha npe^MeTHoe ctckjio b Kanjiio ancToro rjinijepHHa, OTKy,n;a ocTpo 3aTOHeHHOH 
chhhkoh hjih nepoM nepeHOcnjin b rjiHn;epHH-a<ejiaTHH. noMemeHHe jihhhhok 
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b Kanjiio rjraijepHHa Heo6xo,n;HMO ^jih toto, hto6bi npn nepeHoce b rjmijepHH- 
>KejiaTHH ohh He 3aii;enjiHJiHCB pecHHHKaMH 3a nepo hjih cmiHKy. Ilpn paSoTe 
c jiHHHHKaMH ^jih nepeHOca hx h3 o^hoh ^kh^kocth b Apyryro Hy>KHO HMeTb 
TOHKO OTTHHyTBie TJia3HBie HHHeTKH (ftJIH Ka^KflOH ^KHftKOCTH OTfteJIBHyiO!) 
h npoMBiBaTB hx no Mepe 3arpn3HeHnn xpomoboh CMecbio. Ilpn 3aKjnoneHHH 
b rjiHii;epHH->KejiaTHH HejiB3H ynoTpe6jiHTB HHKaKnx rpy3HKOB, Tan Kan jih- 
hhhkh MoryT jierKO pa3,u;aBHTBCH. C totobbix npenapaTOB nepe3 cyTKH y^ajm- 
jihcb h36bitkh rjiHii;epHH->KejiaTHHa, h noKpOBHBie cTenjia o6Ma3BiBajmcb 
paCTBOpOM 6aJIB3aMa. HcCJie^OBaHHe peCHHHHBIX KJieTOK H CeHCHJIJI 
TpeSyeT Sojibihoh TmaTejiBHOCTH h ero cjie^yeT hpobo^htb tojibko npn HMMep- 
chohhom yBejmneHHH He MeHee 90 X. 

IIOJIO}KHTeJIBHOH CTOpOHOH yKa3aHHOH MeTOftHKH HBJIHeTCH TO, HTO CBep- 
HyBHmecn npn (JmKcaijHH jihhhhkh npn ^ajiBHenmen o6pa6oTKe pa3BepTBi- 
BaiOTcn, a roTOBBie npenapaTBi hohth He TeMHeioT Ha CBeTy, hto no3BOjmeT 
npoBO^HTB hx MHKpocKonHpoBaHHe h 3apHCOBKy. K He^ocTaTKaM ee cjie^yeT 
OTHeCTH TO, HTO JIHHHHKH HpH HpOBe^eHHH Hepe3 BCe paCTBOpBI HeCKOJIBKO pa3- 
SyxaiOT h yBejiHHHBaiOTCH b pa3Mepax, b cbh3h c neM pa3MepaMH Tejia mo>kho 
H0JIB30BaTBCH TOJIBKO KaK OTHOCHTejIBHBIMH HpH CpaBHeHHH JIHHHHOK pa3HBIX 
bh^ob. Ha pa3MepBi hphcocok, tjiotkh, KJianaHOB npHBe^eHHan MeTo^HKa 
BJIHHHHH He OKa3BIBaeT. KpOMe TOTO, Hy>KHO HMeTB B BHfty, HTO HpHMepHO 
nepe3 6—7 MecmjeB nocjie H3roTOBjieHHH npenapaTBi HamraaiOT oSeci^BenH- 
BaTBcn h no3TOMy o6pa6oTKy h H3yneHHe hx He cjie,n;yeT 0TKJia,n;BiBaTB Ha aoji- 

THH CpOK. 

JJjih yn;o6cTBa cpaBHeHnn jihhhhok ^hhjio300hob pa3HBix bh^ob B03HHKjia 
HeoSxOAHMOCTB B CHCTeMaTH3ai];HH HX peCHHHHBIX KJieTOK H CeHCHJIJI. IIonBITKH 
tbkoh cHCTeMaTH3an;HH npe^npHHHMajiHCB paHee HeKOTOpBiMH aBTOpaMH 
(Combes, 1948; Euzet et Lambert, 1971), ho He 6bijih ^OBe^eHBi 
,n;o Komja. 

Ha pnc. 2 npHBe^eHa npe^jio^KeHHan HaMH cxeMa pacnojio>KeHHH pecHnn- 
hbix KJieTOK h ceHCHjui. Bee pecHHHHBie KJieTKH pa3,n;ejieHBi Ha hhtb rpynn: 
A, B, G, D h E. 

rpynna A coctoht h 3 neTBipex KJieTOK, jioKamHx TepMHHajiBHO hjih cy6- 
TepMHHajiBHO Ha nepe^HeM KOHije Tejia. J^Be kjictkh (1 h la) pacnojio>KeHBi 
CHMMeTpHHHO no cTopoHaM npo^ojiBHOH och Tejia, a ftBe ftpyrne (2 h 3) — 
Henocpe^cTBeHHO Ha och. JKhbbic jihhhhkh npn noflnjiBiBaHHH k KaKOMy-jinbo 
npenHTCTBHK), KaK 6 bi omynBiBaiOT ero pecHHHKaMH 3 thx KJieTOK, nocjie nero 
pe3KO MeHHioT HanpaBJieHne ftBrnKemm. Bh^hmo, 3Ta rpynna KJieTOK bbihoji- 
HneT ceHCopHyio (JyHKijHio. AHajiorHHHyio TOHKy 3peHHH paHee BBicKa3BiBaji 
EoBe (Bovet, 1959, 1967). Bbh^y Toro hto KJieTKH stoh rpynnBi He Bcer,n;a 
xopomo bh,u;hbi, hto 3aBHCHT ot nojio>KeHHH nepe^Hero Komja Tejia jihhhhkh 
H a npenapaTe, hx Tpy^HO ynHTBiBaTB npn onpe,n;ejieHHH jihhhhok, xoth ohh 
h HecKOJiBKO pa3JiHnaioTCH no pa3MepaM h $opMe y pa3HBix bh,h;ob (pnc. 3). 
rpynna B coctoht H3 mecTH nap KJieTOK, pacnojio^KeHHBix rjiaBHBiM o6pa30M 
Ha BeHTpajiBHOH CTOpoHe Tejia no CTopoHaM ot ero npo,a;ojiBHOH och. OopMa 
3THX KJieTOK, XapaKTep HX paCHOJIO>KeHHH, paCCTOHHHH Me^Kfty KJieTKHMH 
1 —la h 6—6a pa 3 JiHHHBi y pa3HBix bh^ob. HHor,n;a b 3toh rpynne KJieTOK 
BCTpenaioTcn aHOMajinn — yMeHBmeHne hjih yBejinneHHe nncjia h pa 3 MepoB 
KJieTOK Ha KaKOH-jinSo H3 ctopoh. rpynna C coctoht h 3 mecTH nap KJieTOK, 
jiOKamHX jiaTepajiBHO no KpanM Tejia. KaK h b npe^Bi^ymeH rpynne, $opMa, 
pacnojio>KeHHe, paccTOHHHH Me>K,n;y KJieTKaMH 1—la h 6—6a pa3JiHHHBi y pa3- 
hbix bh,o;ob. B 3 toh rpynne TaK>Ke BCTpenaioTcn aHOMajinn — yMeHBmeHne 
hjih yBejinneHHe nncjia h pa3MepoB KJieTOK. rpynna D coctoht H3 hhth nap 
KJieTOK, pacnojio>KeHHBix KOJiBD;eo6pa3HO Ha 3a^HeM Komje Tejia h He pa3,n;e- 
jieHHBix HHTepBajiOM. y jihhhhok HCCjie^OBaHHBix bh^ob ohh He HMeioT cyme- 
CTBeHHBIX pa3JIHHHH, H MBI HHKOTfta He HaSjIIOftaJIH B 3TOH rpynne KaKHX- 
jih6o aHOMajinn. KjieTKH rpynn B, C h D bbihojihhiot, bh^hmo, tojibko 
jiOKOMOTopHyio $yHKii;Hio, ynacTByn b ^bh>k6hhh jihhhhok. JKnBBie jihhhhkh, 
H3MeHHH pHTM H XapaKTep ^BH>KeHHH peCHHHeK 3THX rpyHH KJieTOK, H3Me' 
hhiot HanpaBJieHne h ckopoctb ^BH>KeHHH b BO,n;e. rpynna E coctoht H3 Tpex 
KJieTOK, jie>Kam;HX TepMHHajiBHO Ha 3a^HeM KOHii;e Tejia. Be kjictkh (1 h la) 
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pacnojio>KeHLi CHMMeTpHHHo no CTopoHaM npoAOJiLHOH ocn Tejia, a TpeTLH 
(2) — HenocpeflCTBemio Ha och. Kjictkh 3toh rpynnLi o6lihho hjioxo 3aMeTHLi 
h He HMeiOT cym,ecTBeHHLix pa3JiHHHH y pa3HLix bh^ob; $yHKii;HOHajiLHoe 
3HaneHHe hx Hen3BecTHO. 

HenoTopLie aBTopLi (Bovet, 1967; Euzet et Lambert, 1971) paccMaTpn- 
BaiOT rpynnLi D h E nan ojjHy, cocTonmyio H3 13 KJieTOK. Mli CHHTaeM 6ojiee 
npaBHJiLHLiM pa3^ejiHTL pecHHHHLie KJieTKH 3aAHero KOHii,a Tejia Ha /pe yna- 
3aHHLie Bhnne rpynnLi. IlpaBHJiBHOCTL Hanien TpaKTOBKH rpynnLi, nan co- 
CTOHm,en H3 hhth nap KJieTOK, noATBep^KAaeTCH <J)opMon KJieTOK, jie>Kam,Hx 
b napax. 



Phc. 2 . CxeMa pacnoJioJKeHiia pecHimHbix KJieTOK h ceHCHJiJi y jihhhhkh AHnji0300Ha. 

A — BeHTpa:n>Haa; B — ,n;op3ajibHaa CTOpOHa. 

Ha HMnperHHpOBaHHLix cepe6poM npenapaTax, nan OTMenajiocL BLime, 
KpOMe peCHHHHLIX KJieTOK XOpOIHO BHftHM MCJlKHe OKpyrJlLie o6pa30BaHHH — 
ceHCHJiJiLi. JlanoHC (Lyons, 1969), HCCJie^oBaB yjiLTpaTOHKoe cTpoeHne ceH- 
chjiji y MOHoreHen Entobdella soleae , ycTaHOBHJi, hto ohh npoHH3aHLi HepBHLiM 
BOJIOKHOM H HeCyT HyBCTBHTeJILHyiO peCHHHKy. BnOJIHe BepOHTHO, HTO H y JIH- 
HHHOK AHHJI0300H0B CeHCHJiJiLi yCTpOeHLI aHaJIOTHHHLIM o6pa30M. 

CeHCHJiJiLi BeHTpaJILHOH H ^OpsaJILHOH CTOpOH Jie>KaT CHMMeTpHHHO OTHO“ 
CHTejiLHO npoAOJiLHon och Tejia. JJjih y,no6cTBa cpaBHeHHH pacnojion^eHHH 
ceHCHJiJi y jihhhhok pa3HLix bh^ob ohh oSBejjHHeHLi b boccml oTjtejiLHLix nap- 
hlix rpynn. 

Ha BeHTpajiLHOH cTopoHe pacnoJion^eHLi ceHCHJiJiLi cjieAyiomHx rpynn: 
a — cocTOHm,eH H3 nerapex, b — H3 Tpex, c — H 3 AByx ceHCHJiJi (pnc. 2, ^4). 

K CeHCHJIJiaM BeHTpajiLHOH CTOpOHLI AOJDKHLI 6 lITL OTHeCeHLI H CeHCHJiJiLi 
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Phc. 3. Pacnojio>KeHHe 
ceHCHJiJi Ha nepe,n;HeM 
KOHH,e Tejia jihhhhok 

,n;Hnji0300H0B. 

A — Diplozoon parado - 
xum (c ?Ka6p jiema); E — 
D. rutili (c a<a6p iijiotbbi); 
B — D. homoion (a, 6 — 
c wa6p iijiotbbi, e, e — 
c wa6p Kapna; d, e — 
c wa6p H 3 H); r — D. mar- 
kewitschi (a —a — c aea6p 
cbipth; d — c wa6p ry- 
CTepBi). 






nepe,u;Hero KOHija Tejia, ho bbhay hx MHoronHCJiemiocTH ohh 6yAyT paccMOT- 
peHLI OT^ejIBHO. 

Ha ^op3ajibHOH CTopoHe pacnojio>KeHBi ceHCHJiJiLi rpynn: d — H3 Tpex, 
e — H3 HHTH, f — H3 TpeX, g — H3 HeTBipeX, h — H3 HeTBipeX CeHCHJIJI 

(pnc. 2, B). 

CeHCHJiJiLi nepe^Hero Komja Tejia (pnc. 4) obBeAHHeHBi b acbhtb oT^ejibHLix 
napHLix rpynn, H3 kotoplix BoceML pacnojionceHBi BeHTpajiBHo: a — coctoh- 
m;an H3 A^yx, b — H3 neTBipex, c — H3 hhth, d — H3 A^yx, e — H3 bocbmh, 
f — H3 oahoh, g — H3 hhth, h — H3 Tpex ceHCHJiJi n OAHa pacnojio>KeHa Aop- 
3ajiBHo: i — cocTonman H3 oahoh ceHCHJiJiLi. Bee rpynm>i ceHCHJiJi nepeAHero 
KOHn;a Tejia jie>naT cnMMeTpnnHo no CTopoHaM hpoaojibhoh ocn Tejia. Hh- 
TepecHa no CBoeMy xapaKTepy rpynna f, b KOTopon o6e ceHCHJiJiLi jie>naT pn- 
AOM n OKpy>neHH o6m,en MeMbpaHOH, a caMa rpynna pacnojio>KeHa HenocpeA- 
CTBeHHO Ha npoAOjibHOH ocn Tejia. Mo>kho o>KHAaTB, hto b xoa© $HJioreHe3a 



Pnc. 4. CxeMa pacnojiojKeHHH ceHCHJiJi*nepeAHero KOHija 
Tejia jihhhhkh jpniJioaooHa. 


9Ta rpynna 6yAeT npeACTaBjieHa oahoh HenapHOH ceHCHJuion. HajiHnne nepe- 
HHCJieHHLix rpynn h nncjia ceHCHJiJi nocTOHHHO y Bcex HCCjieAOBaHHLix bhaob, 
ho xapaKTep hx pacnojio>KeHHH y pa3HLix bhaob MO>neT 6litb pa3JiHHHBiM. 
HHorAa BCTpenaiOTcn aHOMajinn — b KaKOH-jindo H3 nap oTcyTCTByioT hjih 
CMem;eHBi oTAejiBHBie ceHCHJiJiLi, ho 3to jierno ycTaHOBHTB, nccjieAOBaB bto- 
pyio napy rpynnBi. 

BBimeAman H3 amja jinamiKa y me HMeeT OAHy napy npnKpenHTejiBHBix 
KJianaHOB, ho hx ajieMeHTBi em;e He oKOHnaTejiBHo C(J>opMHpoBaHBi h npnKpe- 
DHTeJIBHyiO (JyHKAHK) y JIHHHHOK BBIHOJIHHIOT CpeAHHHBie KpIOHKH, (j)OpMa KO- 
TopBix y HeejieAOBaHHBix HaMH bhaob He HMeeT cym;ecTBeHHBix pa3JiHHHH. 
HMeeTcn jihhib HenoTopan pa3HHii,a b cooTHomeHHH pa3MepoB hx oTAejiBHBix 
nacTen y pa3HBix bhaob (cm. TaSjmpy; pnc. 5). Bbhay Toro hto OTAejiBHBie 
ajieMeHTBi KJianaHOB y jihhhhok, Kan ynasaHo BBinie, eme He onoHnaTejiBHO 
C^OpMHpOBaHBI, yCTaHOBHTB pa3JIHHHH B HX CTpoeHHH He yAaJIOCB. Ho 3AeCB, 
KaK H y CpeAHHHBIX KpiOHKOB, HMeiOTCH pa3JIHHHH B pa3MepaX y pa3HBIX BHAOB 
(cm. Ta6 Jinny). 

Kan y>Ke oTMenajiocB BBirne, Ha BeHTpajiBHOH CTopoHe jihhhhkh pacnojio- 
>KeHO poTOBoe OTBepcTne, no 6oKaM KOToporo jie>KaT A^e npncocKH. PoTOBoe 
OTBepcrae BeAeT b poTOByio BopoHKy, nepexoAHmyio b rjioTKy. ,D,ajiee cJieAyeT 
OHeHB KOpOTKHH HHHi;eBOA, nepeXOAHIAHH B MeiHKOBHAHBIH KHHieHHHK. 

JJamiBix o CTpoeHHH HepBHOH cHCTeMBi y jihhhhok HeT. Ha HameM MaTepnajie 
yAajiocB yBHAeTB jihhib HepBHBiH raHrjiHH, ot KOToporo otxoaht MHoronHCJieH- 
HBie HepBHBie BOJIOKHa. 
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IlapHLie BLiftejiHTejitHLie oTBepcraH jieamT BeHTpajitHo b6jih3h ot npaeB 
Tejia Memjsy rpynnaMH BhC pecHHHHBix KJieTOK. Ebixobckhh (1957) yKa3Bi- 
BaeT, HTO TJiaBHLie BBI^eJIHTeJIBHBie CTBOJILI HaHHHaiOTCH OT COOTBeTCTByiOin,HX 
OTBepcTHH, THHyTCH Ha3a.ii;, H3rn6aHCL, b,h;ojib npaeB Tejia h ^oxoaht, pa3- 
BeTBJiHHCt, hohth ro 3a,n;Hero KOHii;a Tejia. Ot rjiaBHLix ctbo'jiob otxo^ht Bnepeji; 
rbr 6ojiee MejiKnx, ftocraraiomHx ypoBHH npncocoK. K)3e h JIaM6ep (Euzet 
et Lambert, 1971) ji;jih jihhhhok ^hhjio300hob c am6p rojibHHa h necnapa 
yKa3LiBaiOT <|iopMyjiy 2[(2+2) + (2+2)]. K coamjieHnio, Hejit3a tohho cna- 
3aTt, o KanoM BHji;e jj;nnji0300Ha n,n;eT pean b 3toh paSoTe. CpaBHHBaa npn- 
Be^eHHLie b 3toh paSoTe pncyHKH jihhhhok c HaniHMi, Moamo c yBepeHHocTtio 
CKa3aTt, hto aBTopti ynoMHHyToii paSora HMejin ,n;ejio He c D. paradoxum , 
nan ohh yKa3LiBajiH, a c kbkhm-to ,n;pyrHM bhji;om. 
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Phc. 5. OopMa cpeAiiHHLix kpiohkob y jihhhhok 
annji0300H0B. 

A — Diplozoon markewitschi; E — D. homoion’, 

B — D. paradoxum ; r — D. rutili. 


Kan y>ne OTMeaajioct, hhcjio pecHHHHBix kjictok h ceHcnjui, a Tana^e h 
o6m,ne npnmjnnBi hx pacnojioa^eHnn y jihhhhok nccjieftOBaHHBix bhaob 

HOCTOHHHLI. 

OcHOBHBie pa3JiHHHa Mea^y JiHHHHKaMH D. paradoxum, D. rutili , D. mar¬ 
kewitschi h D . homoion 3aKJiioaaK)Tca b xapaKTepe pacnojioamHnn, (JiopMe h 
OTHocHTejiBHBix pa3Mepax pecHHHHBix KJieTOK rpynn BhChb pacnojioamHnn 
ceHcnjui BeHTpajiBHon h ji;op3ajiBHOH CTopoH Tejia, oco6eHHo b rpynnax a, e, h. 
Kom 6 (Combes, 1948) nccjie^OBaji Tpn burr hojihctom. CyRB no npnBe^eH- 

HBIM HM pncyHKaM JIHHHHOK 3THX BH^OB, HHCJIO peCHHHHBIX KJieTOK H CeHCHJIJI 
y hhx TaK>ne hoctohhho, a BHflOBBie pa3JiHana, nan h y jihhhhok ^hhjio30- 
OHOB, 3aKJlIOaaiOTCH B (JlOpMe H OTHOCHTejIBHBIX pa3MepaX peCHHHHBIX KJieTOK 
H B paCHOJIOJKeHHH CeHCHJIJI. 

JIhhhhkh D. paradoxum (pnc. 6) OTjinaaiOTca ot octbjibhbix HccjieftOBaH- 
hbix bhji;ob TpeyrojiBHon (JopMOH pecHHHHBix KJieTOK 6 h 6a rpynnBi B H o6m,HM 
xapaKTepoM pacnojioamHnn KJieTOK 3 toh rpynnBi. Ot jihhhhok D. marke¬ 
witschi n D. homoion OTjinaaiOTca, KpoMe Toro, 6ojiee KpynHBiMH pa3MepaMH 
Tejia n KJianaHOB. Ot jihhhhok D. rutili OTJinaaiOTCH 6ojiee MejiKHMH pa3Me- 
paMH Tejia, npncocoK n KJianaHOB, a Tana^e pacnojioa^eHneM ceHcnjui rpynn 
a, e, h BeHTpajiBHon n ,n;op3ajiBHOH ctopoh Tejia. JIhhhhkh D. rutili (pnc. 7) 
OTjinaaiOTCH ot ocTajiBHBix Tpex bh^ob Sojiee KpynHBiMH pa3MepaMH h xa- 
paKTepoM pacnojioa^eHHH ceHcnjui ^op3ajiBHon ctopohbi Tejia b rpynne h. 
JIhhhhkh D. homoion (pnc. 8) OTJinnaiOTCH ot octbjibhbix Tpex bhji;ob 6ojiee 
MejiKHMH pa3MepaMH, xapaKTepoM pacnojioa^eHnnpecHnnHBix KJieTOK rpynnBi B 
h ceHcnjui rpynnBi h ,n;op3ajiBHOH ctopohbi Tejia. JIhhhhkh D. markewitschi 
(pnc. 9) no xapaKTepy pacnojioa^eHnn pecHHHHBix kjictok rpynnBi B Hano- 
MHHaiOT jihhhhok D. rutili, ho OTJinnaiOTCH ot 3Toro BHji;a 6ojiee mcjikhmh 
pa3MepaMH, a Tanam pacnojioamHneM ceHcnjui jj;op3ajiBHon ctopohbi Tejia 
rpynnBi h n pecHHHHBix kjictok rpynnBi C. 

Pa3MepHBie ,n;aHHBie no JinnnHKaM D. paradoxum, D. rutili, D. marke¬ 
witschi n D. homoion npnBe,n;eHBi b Ta6jinn;e. 
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Phc. 6. JIirniHKa Diplozoon paradoxum c >Ka6p Jiema. 
A — BeHTpajibHan; E — Aop3ajibHan CTopoHa 



Phc. 7. JlnHHHKa Diplozoon rutili c >Ka6p£ hjiotbbi. 

A — BeHTpajibHan; E — aop3ajibHafi CTopoHa. 










BHftOBLie npH3HaKH H pa3JIHHHH y JIHHHHOK ftpyrHX BHftOB ,n;HnJI0300H0B, 
bh^hmo, 6y^yT aHajiorHHHBi TaKOBtiM y hccji e^OBamiLix b HacTonmeii pa6oie 

BHftOB. 

K)3e n JIaMSep (Euzet et Lambert, 1971) ^ejiaiOT BtIBOi a; o Sojibihoh 3Ha- 

HHMOCTH H3yq:eHHH MOp(f)OJIOrHH JIHHHHOK MOHOreHefi RJ1K pemeHHH BOnpOCOB 
HX $HJIOreHHH. MlI nOJIHOCTBK) npHCOeAHHHeMCH K 3TOH TOHKe 3peHHH. 

B 3aKJiK)HeHHe cjie,n;yeT yna3aTB, hto jjaHHBie no Mop^ojiornn hhd; h jih- 
hhhok MOHoreHen npn npoBeftemm TaKCOHOMnnecKHx HccjieAOBaHHH MoryT 
6 bitb xopomnMH «HH,n;HKaTopaMH» rjw pa3JinneHHH bh,o;ob, Tan nan 3^ecB 
nOJIHOCTBK) HCKJIIOnaiOTCH B03M0>KH0CTH BJIHHHHH pa3JIHHHBIX X03HeB H HX 
B03pacTa Ha Mop^ojiornio napa3HTOB. 
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ON THE STRUCTURE OF EGGS AND LARVAE 
OF SOME DIPLOZOON SPECIES 

I. Khotenovski 

SUMMARY 

The paper deals with the data on morphology of eggs and larvae of D. markewitschi, 
D. homoion , D. paradoxum and D. rutili. Technique of hatching larvae and their impreg¬ 
nation by silver is discussed in detail. Schemes showing the position of ciliated cells and 
sensills are given. The studied species differ by the position, shape and relative size of ci¬ 
liated cells and by the position of sensills. Constancy of number and groups of ciliated cells 
and sencills of the studied species is mentioned. A conclusion is made on the value of the 
data on morphology of eggs and larvae when carrying on taxonomic investigations. 



